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INTRODUCTION 


This  bibliography  was  prepared  by  the  Spatial  Cognition  and  Haptic 
Perception  working  group  of  the  First  International  Symposium  on  Maps  and 
Graphics  for  the  Visually  Handicapped  held  in  Washington  D.C.,  March  10-12, 
1983.   The  initial  bibliography  was  developed  by  students  in  a  graduate 
seminar  on  spatial  perception  and  cognition  in  the  Geography  Department  at 
the  University  of  Minnesota  under  the  direction  of  Dr.  Sona  Karentz 
Andrews.   Members  of  the  symposium  working  group  contributed  additional 
references. 

The  bibliography  is  organized  into  sections  on:   Spatial  Orientation, 
Navigation  and  Mobility;  Ontogenetic  Cognitive  Development;  Sensory 
Information;  Neuropsychological  Functions;  Neurophysiology  and  Its 
Influences;  Tactual  Aids  and  Maps;  Tactual  Discrimination  and  Tactile  Form 
Perception;  Near  Space  Perception;  and  Differences  in  Map-Using  Abilities. 
Many  of  the  entries  are  annotated  and  some  entries  appear  in  more  than  one 
section.   Entries  which  appear  in  the  "Maps  and  Graphics  for  Blind  and 
Visually  Handicapped  Individuals:   A  Bibliography"  prepared  by  the  National 
Library  Service  for  the  Blind  and  Physically  Handicapped,  and  The  Library 
of  Congress  (1984)  have  been  eliminated  from  this  bibliography. 
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SPATIAL  ORIENTATION,  NAVIGATION  AND  MOBILITY 


Akerblom,  K.   1968.   Astronomy  and  navigation  in  Polynesia  and  Micronesia. 
Stockholm:   The  Ethnographical  Museum,  Monograph  Series,  No.  14. 


Allen,  D.  Orientation  and  mobility  for  persons  with  low  vision.   Journal  of 
Visual  Impairment  and  Blindness,  1977,  7J_,  13-15. 


Appleyard,  D.   Styles  and  methods  of  structuring  a  city.   Environment  and 
Behavior,  1970,  2,  100-118. 


Appleyard,  C,  Lynch,  L.,  and  Myers,  J.   The  view  from  the  road.   Cambridge, 
Ma.:   MIT  Press,  1964. 


Barth,  J.  L.  and  Foulke,  E.   Preview:   A  neglected  variable  in  orientation 

and  mobility.   Journal  of  Visual  Impairment  and  Blindness,  1979,  7J3,  (2), 
41-48. 


Bernardo,  J.  R.   Architecture  for  blind  persons.   The  New  Outlook  for  the  Blind, 
1970,  64  (8),  262-265. 

Binet,  A.   1894.   Reverse  illusions  of  orientation.   Psychological  Review, 
1:337-350. 

A  description  of  nine  observations  of  a  phenomenon  in  which  a  person's 
visual  perception  of  their  environment  is  reversed  or  disoriented.   The  question 
of  whether  or  not  this  momentary  loss  of  "sense  of  direction"  can  be  attributed 
to  a  malfunction  of  the  semicircular  canals  of  the  inner  ear.   (RC) 


Birch,  Herbert  G.,  and  Kron,  Sam  J.   "Place-Learning,  Cognitive  Maps,  and 
Parsimony".   Journal  of  General  Psychology,  1958,  58,  17-35.   Biblio. 

This  article  describes  a  rat-maze  experiment  in  which  visual  cues  ( lights) 
were  changed  from  one  side  of  the  maze  to  another  in  phases.   The  rats  evideaced 
varying  behaviour,  but  seemed  to  have  been  influenced  at  least  in  part  by  the 
lights  as  well  as  the  learned  direction  from  base  to  reward.   (CAP) 


Boas,  F.   1909.   The  chukchee.   New  York:   G.E.  Stechert  and  Co. 

Boe,  E.  N.   Architectural  Hazards  Encountered  by  Visually  Handicapped  Travelers, 
Commission  for  the  Visually  Handicapped,  202  Mamaroneck  Avenue,  White 
Plains,  New  York,  10601. 

Boulding,  K.  E.   The  image.   Ann  Arbor,  Mi.:   University  of  Michigan  Press, 
1956. 
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Bugelski,  B.R.   "Words  and  Things  and  Images'*.   American  Psychologist,  1970, 
25,  1002-1012. 

The  article  deals  with  the  aspect  of  imagery  in  memory.   Discussed  are  the 
results  of  image-learning  in  deaf  and  hearing  children,  and  the  roles  of  imagery 
in  various  aspects  of  thought  and  memory.   Mnemonic  devices  are  touched  upon. 
Memory  (  learning)  seems  to  be  limited  somewhat  by  rate  of  presentation,  order, 
and  context.   (CAP) 


Carr,  Stephen,  and  Schissler,  Dale.   "The  City  as  a  Trip;  Perceptual  Selection 
and  Memory  in  the  View  From  the  Road".   Environment  and  Behavior,  1969,  1, 

7-36. 

Three  groups  of  people,  students,  commuters,  and  working  people  are  given 
trips  over  two  stretches  of  freeway  in  metropolitan  Boston.   The  objects  seen 
and  remembered  are  recorded  and  rank-ordered.   All  results  partially  agree  that 
object  impresssion  and  recall  is  a  function  of  size  (or  impressiveness)  and 
distance  from  the  vantage-point.   (CAP) 

Cobb,  N.  J.,  Lawrence,  D.  M.  and  Nelson,  N.  D.   Report  on  blind  subjects'  tac- 
tile and  auditory  recognition  for  environmental  stimuli.   Perceptual  and 
Motor  Skills,  1979,  48,  363-366. 

Cratty,  B.  J.  The  perception  of  gradient  and  the  veering  tendency  while  walking 
without  vision.  American  Foundation  for  the  Blind  Research  Bulletin,  1967, 
14,  31-51. 

Cratty,  B.  J.  &  Williams,  H.  G.  Accuracy  of  facing  movements  executed  without 
vision.   Perceptual  and  Motor  Skills,  1966,  23,  1231-1238. 

Dickenson,  J.   Distance  and  location  cues  in  the  retention  of  movements  by  a 

congenitally  blind  subject.   The  Journal  of  Psychology,  1977,  9_7_,  215-219. 

Downs,  R.  M.,  &  Stea,  D.   Cognitive  maps  and  spatial  behavior:   Process  and  pro- 
ducts.  In  R.  M.  Downs  &  D.  Stea  (Eds.),  Image  and  environment.   Chicago: 
Aldine  Publishing  Company,  1973. 

Downs,  R.  M.,  &  Stea,  D.   Cognitive  maps  and  spatial  behavior:   Process  and  pro- 
ducts.  In  R.  M.  Downs  &  D.  Stea  (Eds.),  Image  and  environment.   Chicago: 
Aldine  Publishing  Company,  1973. 

Downs,  R,  and  Stea,  D.  1973.  Geographical  orientation  and  spatial  orientation. 
In  Downs,  R.  and  Stea,  D.  (eds.).  Image  and  Environment.  Chicago:  Aldine 
Publishing  Co. 
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The  relationship  of  cognition  to  the  physical  environment  is  examined  in 
terms  of  "frame  of  reference".   This  article  contains  some  excellent  sources  for 
further  investigation  of  the  subject.   (RC) 


Downs,  R.  and  Stea,  D.   1977.   Ch.  4.   The  World  in  the  Head,  p.  123-138.   Maps 
in  Mind. 

The  navigational  practices  of  the  Puluwat  islanders  of  the  South  Pacific  is 
described  and  examined  in  relation  to  cognitive  mapping.   (RC) 

Draper,  C.   1960.   Navigation  from  canoes  to  spaceships.   In  Proceedings  of  the 
American  Philosophical  Society,   v.  104  no.  2:301-317. 

Fenchak,  R.   The  use  of  pre-recorded  cassette  tapes  as  an  orientation  device  in 
mobility  training.   Unpublished  paper,  University  of  Pittsburgh,  1971. 

Fischer,  G.  H.   Spatial  localization  by  the  blind.   American  Journal  of 
Psychology,  1964,  (77). 

Follini,  M.  B.  The  construction  of  behavioral  space:  A  microgenetic  investiga- 
tion of  orientation  in  an  unfamiliar  locality.  Unpublished  master'  thesis, 
Clark  University,  1966. 

Francescato,  D.,  &  Mebane,  W.  How  citizens  view  two  great  cities:  Milan  and 
Rome.  In  R.  M.  Downs  &  D.  Stea  (Eds.),  Image  and  environment.  Chicago: 
Aldine  Publishing  Company,  1973,  131-147. 

Freeman,  F.N.  1916.  "Geography:  extension  of  experience  through  imagination," 
in  the  Psychology  of  Common  Branches.   Boston:   Houghton-Migglin,  161-178. 

A  treatise  on  the  psychology  of  the  learning  process  as  it  applies  to  the 
fundamentals  of  secondary  education.   (RC) 

Gladwin,  T.   1970.   East  is  a  big  bird:   navigation  and  logic  on  Puluwat  Atol. 
Cambridge,  Mass:   Harvard  University  Press. 

Gould,  P.  R.   On  mental  maps.   In  R.M.  Downs  &  D.  Stea  (Eds.),  Image  and 
environment.   Chicago:   Aldine  Publishing  Company,  1973. 

Gould,  P.  R.   The  block  boxes  of  Jonkoping:   Spatial  information  and  preference. 
In  R.  M.  Downs  &  D.  Stea  (Eds.),  Image  and  environment.   Chicago:   Aldine 
Publishing  Company,  1973. 
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Greg,  F.M.   1940.   "Overcoming  geographic  disorientation,"  Journal  of 
Consulting  and  Clinical  Psychology,  4,  66-68. 

Geographical  disorientation  and  how  re-orientation  can  be  achieved  is  exa- 
mined through  experimental  observation  of  human  subjects.   (RC) 

Griffin,  D.   1973.   Topological  orientation.   In  Downs,  R.  and  Stea,  D.  (eds.), 
Image  and  Environment.   Chicago:   Aldine  Publishing  Co. 

Griffin,  D.   1948.   Topological  orientation.   In  Boring,  E.,  Landfeld,  H.  and 
Weld,  H.  (eds.).   Foundations  of  Psychology.   New  York:   Wiley. 

Hallowell,  A.   1955.   Culture  and  experience.   Philadelphia:   University  of 
Pennsylvania  Press. 

Hollyfield,  R. ,  The  Description  of  Spatial  Cognition  in  Mobility  for  Blind 
Pedestrians,  Unpublished  research  proposal,  April,  1977. 


Howard,  I.  and  Templeton,  W.   1966.   Geographical  orientation. 


Hudson,  W.   1922.   On  the  sense  of  direction.   Century  Magazine. 
104:693-701. 


James,  G.  A.   Problems  of  Orientation  and  Navigation  in  Blind  Mobility  With 
Special  Reference  to  Maps.   Ph.D.  Thesis,  University  of  Nottingham, 

1973. 


juurmaa,  J.   The  spatial  sense  of  the  blind:   A  plan  for  research.   American 
Foundation  for  the  Blind  Research  Bulletin,  1972,  24,  57-64. 

Juurmaa,  J.  and  Suonio,  K.   The  Role  of  Audition  and  Motion  in  the  Spatial 
Orientation  of  the  Blind  and  the  Sighted.   Scandinavian  Journal  of 
Psychology,  1975,  1_6,  209-216. 

Kaplan,  S.   Cognitive  maps  in  perception  and  thought.   In  R.  M.  Downs  &  D.  Stea 
(Eds.),  Image  and  environment.   Chicago:   Aldine  Publishing  Company,  1973. 

Kaplan,  Rachel   1976.   "Way-Finding  in  the  Natural  Environment,"  in 

Environmental  Knowing:   Theories,  Research  and  Methods,  ed.  by  Reginald  G. 
Golledge  and  Gary  T.  Moore,  Stroudsbourg,  Penn. :   Dowden,  Hutchinson  and 
Ross,  Inc.  (46-57). 
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In  this  article,  Rachel  Kaplan  describes  and  discusses  a  series  of  experi- 
ments with  college  students  designed  to  ameliorate  fear  of  an  unfamiliar 
environmental  setting  by  providing  "transitional"  knowledge  in  forms  represen- 
tative of  various  kinds  of  cognitive  maps.   This  experiment  is  the  operationali- 
zation  of  an  informational  approach  to  cognitive  mapping.   Not  surprisingly, 
Kaplan  discovers  that  increased  information  reduces  anxiety  in  an  unknown 
natural  environment.   What  was  especially  interesting  were  the  differing  effects 
of  different  kinds  of  information  and  the  impact  of  changed  contexts.   For 
instance,  groups  playing  games  on  maps  different  from  the  places  that  they  were 
later  exposed  to  proved  to  be  more  adventuresome  and  confident  than  groups 
playing  board  games  on  maps  that  represented  the  places  they  were  exposed  to. 
It  was  also  found  that  relevant  and  misleading  information  was  more  harmful  than 
no  information  or  irrelevant  information.   From  these  and  other  results,  Kaplan 
tries  to  draw  conclusions  about  what  constitutes  an  effective  "cognitive 
map"  and  what  kinds  of  information  about  unknown  natural  environments  are 
meaningful.   (PC) 

Kay,  L.  Towards  a  mobility  theory  for  the  blind  (Electrical  Engineering  Report 
#22).  Christchurch,  New  Zealand:  University  of  Canterbury,  Department  of 
Electrical  Engineering,  1973. 

Kolers,  P.  A.  Some  general  remarks  on  mobility  instrumentation  research. 

Proceedings  of  the  Rotterdam  mobility  research  conference.   New  York: 
American  Foundation  for  the  Blind,  1965. 

Kozlowski  and  Bryant.   1977.   Sense  of  direction,  spatial  orientation  and 
cognitive  maps.   Journal  of  Experimental  Psychology.   3:590-598. 

Ladd,  F.  C.   Black  youths  view  their  environment:   Neighborhood  maps. 
Environment  and  Behavior,  1970,  2,    64-79. 

Lederman,  S.J.   1977.   Touch:   a  computerized  bibliography.   Perceptual  and 
Motor  Skills.   1977,  45:  287-291. 

A  computerized  bibliography  of  references  relating  to  "touch"  has  been 
prepared.   It  currently  contains  approximately  4000  references  which  belong 
under  the  following  general  categories  -  physiology  and  neurophysiology; 
sensation;  perception;  cognition;  social,  cultural,  and  developmental  issues; 
clinical  pathology;  the  deaf  and  blind;  tactile  communication  and  tactile 
aesthetics.   References  have  been  obtained  primarily  from  the  Psychological 
Abstracts,  with  classification  codes  added  on  the  basis  of  the  abstract's 
content.   Master  copies  and  keyword  searches  may  be  obtained  on  the  most 
up-to-date  version  of  the  bibliography. 

Lee,  T.   1969.   The  psychology  of  spatial  orientation.   Architectural  Association 
Quarterly.   1:11-15. 
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Leonard,  J.  A.   Account  of  a  research  programme  into  blind  mobility.   Paper 

presented  at  the  NATO  Advanced  Study  Institute  Human  Factors/Ergonomics, 
Modello,  Sicily,  Autumn  1969. 


Leonard,  J.  A.   Blind  mobility:   the  state  of  the  art  in  navigation  and  orien- 
tation.  Unpublished,  University  of  Nottingham,  August,  1971. 

Leonard,  J.  A.  Mobility  as  a  school  subject.   Teacher  of  the  Blind,  1967,  55, 
102-107. 


Leonard,  J.  A.   Studies  in  blind  mobility.   Applied  Ergonomics,  March,  1972, 
37-46. 

This  paper  approaches  the  study  of  mobility  in  blind  pedestrians  from  a 
human  factors  viewpoint.   Mobility  is  treated  as  a  set  of  skills  that  might  be 
improved  such  that  blind  mobility  performance  would  approach  a  mobility  cri- 
terion level  similar  to  that  of  sighted  pedestrians.   The  article  reviews  work 
directed  towards  this  end  at  the  Nottingham  Blind  Mobility  Research  Unit  in  the 
United  Kingdom.   The  goals  of  this  research  group  can  be  summarized  under  four 
main  headings: 

1.  Assessment  of  the  general  situation,  wherein  characteristics  of  the 
blind  population  in  the  United  Kingdom  are  examined  (i.e.,  age,  degree  of 
impairment,  and  mobility  habits). 

2.  Analysis  of  the  actual  skills  involved  in  successful  blind  mobility 
which  are  initially  examined  in  terms  of  obstacle  detection  and  orientation. 

3.  Ensuring  the  availability  of  information  concerning  the  best  existing 
methods  of  improving  mobility  performance. 

4.  Providing  methods  for  developing  and  implementing  blind  mobility  skills 
that  more  closely  approach  those  of  sighted  pedestrians. 

Studies  directed  toward  the  development  of  improved  mobility  skills  are 
discussed  along  with  a  summary  of  cost  considerations  and  general  progress  in 
the  field. 

9  references 


Leonard,  J.  A.  and  Newman,  R.  C.   Spatial  orientation  in  the  blind.   Nature, 
1967,  215,  1413-1414. 

Lewis,  D.   1972.   We,  the  navigators:   the  ancient  art  of  pathfinding  in  the 
Pacific.   Honolulu:   University  of  Hawaii  Press. 

Lynch,  K.   1973.   Some  references  or  orientation.   In  Downs,  R.  and  Stea,  D. 

(eds.)  Image  and  Environment.   Chicago:   Aldine  Publishing  Co.  (300-315). 

This  essay  is  a  general  overview  of  the  way  various  cultures  image  their 
surroundings.   Lynch  tries  to  relate  this  "imaging"  and  the  resulting  sense 
of  orientation  to  its  practical  values.   Lynch  also  discusses  the  importance  of 
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orientation  as  a  means  for  reducing  fear  and  anxiety.   Basically,  way-finding  is 
the  central  function  of  environmental  images.   This  image  also  has  value  as  a 
general  frame  of  reference  for  organizing  knowledge.   In  this  sense,  an  environ- 
mental image  is  analogous  to  a  body  of  beliefs  or  a  set  of  social  customs. 
Interestingly  enough,  Lynch  notes  some  "disadvantages  of  imageability ."   These 
include:   1)  their  ethnocentric  and  homocentric  nature,  2)  that  highly  differen- 
tiated image  systems  lacking  abstractness  and  generality  can  often  reduce  com- 
munication, 3)  and  that  there  is  often  a  reduction  in  creativity  in  the  rote 
communication  of  myths  (myths  being  an  important  means  of  providing  environmen- 
tal images)  because  of  their  elaborate  and  complex  nature.   (PC) 

McReynolds,  J.,  &  Worchel,  P.   Geographic  orientation  in  the  blind.   Journal 
of  General  Psychology,  1954,  5J_,  221-236. 

Orleans,  P.   Differential  cognition  of  urban  residents:   Effects  of  social  scale 
on  mapping.   In  R.  M.  Downs  &  D.  Stea  (Eds.),  Image  and  environment. 
Chicago:   Aldine  Publishing  Company,  1973. 

Paterson,  A.  and  Zangwill,  0.   1944.   Recovery  of  spatial  orientation  in  the 
post-traumatic  confusional  state.   Brain.   67:54-68. 

Peake,  P.,  &  Leonard,  J.  A.   The  use  of  heart  rate  as  an  index  of  stress  in 
blind  pedestrians.   Ergonomics,  1971,  U±,    189-204. 

Psathas,  G.   Mobility,  orientation,  and  navigation:   Conceptual  and  theoretical 
considerations.   New  Outlook  for  the  Blind,  1976,  70,  385-391. 

Ryan,  T.A.  and  M.S.  "Geographical  Orientation,"  American  Journal  of  Psychology, 
1940,  53,  204-215. 

The  'world1  as  geographically  bounded  is  viewed  in  respect  to  mental  images 
vs.  the  observed  reality.   Geographical  orientation  is  shown  to  be  much  more 
extensive  than  the  obvious  'boundaries'  would  be  expected  to  limit.   Personal 
and  impersonal  images  are  discussed  as  is  the  psychology  of  comprehending  and 
thinking.   (CAP) 

Saarinen,  T.  F.   Student  views  of  the  world.   In  R.  M.  Downs  &  D.  Stea  (Eds.), 
Image  and  environment.   Chicago:   Aldine  Publishing  Company,  1973. 

Sadalle,  E.,  &  Staplin,  L.   The  perception  of  traversed  distance:   intersec- 
tions.  Environment  and  Behavior,  in  press. 

Sharp,  A.   1964.   Ancient  Voyagers  in  Polynesia.   Berkeley,  California: 
University  of  California  Press. 
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Shemyakin,  F.   1962.   Orientation  in  space.   In  Anan'yev,  B.  (ed).   Psychological 
Science  in  the  USSR,   v.  1.   Washington:   Office  of  Technical  Services 
Report  62-11083:86-255. 

Shingledecker,  C.  A.   The  effects  of  anticipation  on  performance  and  processing 
load  in  blind  mobility.   Ergonomics,  1978,  2^,  (5),  355-371. 

This  study  examines  the  effects  of  available  anticipatory  information  on 
processing  load  and  mobility  performance.   Blind  and  blindfolded  sighted  sub- 
jects navigated  simulated  travel  routes  while  simultaneously  performing  a  choice 
reaction-time  (CRT)  task.   Scores  on  the  reaction-time  task  were  used  as  an 
inverse  indicator  of  the  processing  load  imposed  by  performance  of  the  mobility 
task. 

1.  Walking  an  unfamiliar  route  while  performing  the  CRT  task; 

2.  Walking  a  more  familiar  route  (having  had  five  practice  trials  on  the 
route)  while  performing  the  CRT  task; 

3.  Walking  an  unfamiliar  route  while  performing  the  CRT  task  after 
receiving  verbal  anticipatory  information  regarding  the  route. 

Results  indicated  that  information  processing  load  (as  indicated  by  the 
reaction  time  scores)  was  reduced  by  making  verbal  or  anticipatory  information 
available  to  the  subjects.   Mobility  performance  was  improved  by  providing  anti- 
cipatory information.   Further,  reaction  time  scores  were  affected  by  variations 
in  environmental  complexity.   The  author  suggests  that  the  development  of  more 
effective  mobility  aids  might  be  achieved  through  the  use  of  design  criteria 
that  focus  more  intently  on  processing  load  in  the  performance  of  mobility 
tasks . 

19  references 


Shingledecker,  C.  A.  &  Foulke,  E.   A  human  factors  approach  to  the  assessment  of 
the  mobility  of  blind  pedestrians.   Human  Factors,  1978,  20  (3),  273-286. 

This  article  discusses  the  role  of  human  factors  considerations  in  the 
improvement  of  blind  mobility  skills.   The  authors  propose  that  the  present 
understanding  of  these  skills  is  inadequate  due  to  largely  intuitive  approaches 
to  the  problem.   The  lack  of  reliable  methodologies  for  assessing  mobility  is 
seen  as  a  primary  obstacle  barring  the  way  towards  the  efficient,  practical 
applications  of  mobility  theory.   A  simplified  model  depicting  four  levels  of 
approaching  the  problem  is  presented.   Briefly,  the  levels  represent  continuua 
describing  the  nature  of  data  collected  (subjective-objective),  the  assessment 
of  sensory  aid  devices  (specific-general  situations),  the  nature  of  tasks  in 
performance  assessment  ( subskill-whole  task),  and  the  extent  to  which  real  world 
situations  are  represented  (laboratory-  real  world  studies).   A  brief  overview 
of  recent  research  in  the  area  is  provided. 

30  references 


Sopher,  David  E.  "The  Landscapes  of  Home".  In  Meinig,  Donald  W. ,  ed.  The 
Interpretation  of  Ordinary  Landscapes;  Geographical  Essays.  New  York: 
Oxford  University  Press,  1976,  pp.  137-143. 


-  9 


This  essay  excerpts  various  literature  and  the  author's  memory  for  eviden- 
ces of  landmarks  which  denote  the  concept  or  reality  of  'home'  in  various  ways 
and  to  various  individuals.   Such  landmarks  can  be  visually  or  emotionally  sym- 
bolic, and  need  not  be  interpreted  as  objective  evidence.   (CAP) 

Stea,  D.   The  measurement  of  mental  maps:   An  experimental  model  for  studying 

conceptual  spaces.   In  K.  Cox  &  R.  Golledge  (Eds.),  Behavioral  problems  in 
geography:   a  symposium.   Evanston,  II.:   Northwestern  University  Press, 
1969. 


Stea,  D.   Architecture  in  the  head:   Cognitive  mapping.   In  J.  Lang,  C. 

Burnette,  W.  Moleski,  &  D.  Vachon  (Eds.),  Designing  for  human  behavior. 
Stroundsburg,  Pa.:   Dowden,  Hutchinson,  &  Ross,  Inc.,  1974. 

Stea,  D.,  &  Blaut,  J.  M.   Toward  a  developmental  theory  of  spatial  learning. 

In  R.  M.  Downs  &  D.  Stea  (Eds.),  Image  and  environment.   Chicago:   Aldine 
Publishing  Company,  1973. 


Stea,  D.,  &  Downs,  R.  M.   From  the  outside  looking  in  at  the  inside  looking  out, 
Environment  and  Behavior,  1970,  2,    3-12. 

Stea,  D.,  &  Taphanel,  S.   Theory  and  experiment  on  the  relation  between 
environmental  modelling  ("Toy  Play")  and  environmental  cognition. 
Unpublished  manuscript,  1974.   (Available  from  [D.  Stea,  School  of 
Architecture  and  Urban  Planning,  UCLA,  Los  Angeles,  Ca.]). 

Throwbridge,  C.   1913.   On  the  fundamental  methods  of  orientation  and  imaginary 
maps.   Science.   38:888-897. 

Tolman,  E.  C.   Cognitive  maps  in  rats  and  men.   Psychological  Review,  1948,  55, 
189-208. 
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ONTOGENETIC  COGNITIVE  DEVELOPMENT 


Acredolo,  Linda  P.,  1976.   "Frames  of  Reference  Used  by  Children  for  Orientation 
in  Unfamiliar  Spaces,"  in  Environmental  Knowing:   Theories,   Research,  and 
Methods,  ed.  by  Reginald  G.  Golledge  and  Gary  T.  Moore,   Stroudsbourg,  Penn, 
Dowden,  Hutchinson  and  Ross,  Inc.  (165-172). 

Acredolo  conducts  a  series  of  experiments  with  three,  four,  and  ten 
year-old  children  to  determine  what  cues  are  used  for  spatial  orientation.   The 
author  concludes  that  there  are  three  categories  of  orientation;  1)  ego- 
centric, 2)  object-oriented,  and  3)  container-  oriented.   The  last  category  may 
in  fact  be  a  subset  of  category  two.   Because  all  the  experiments  are  done 
within  the  confines  of  a  room,  it  may  be  that  what  the  children  were  focusing 
on  when  they  used  the  wall,  were  the  larger,  more  distant  objects.   If  the 
experiment  had  been  done  outside,  then  there  is  not  necessarily  a  clearly 
distinguished  container  reference.   (PC) 

Acredolo,  L  .   1977.   Developmental  changes  in  the  ability  to  coordinate 

perspectives  of  a  large  scale  space.   Developmental  psychology.  13:1-8. 

Acredolo,  L.,  Pick,  H.  and  Olson,  M.   1975.   Environmental  differentiation 

and  familiarity  as  determinants  of  childrens  memory  for  spatial  location. 
Developmental  Psychology.   11:495-501. 

Almy,  M.   1967.   The  psychologist  looks  at  spatial  concept  formation: 

children's  concept  of  space  and  time.   In  Research  Needs  in  Geographic 
Education.   National  Council  on  Geographic  Education.   Normal,  111.: 111. 
State  University. 

Bailey,  Evalyn  James.   Academic  Activities  for  Adolescents  with  Learning 

Disabilities.  Evergreen,  Colorado:  Learning  Pathways,  Inc.,  1975.   Biblio. 

This  is  not  an  explanatory  text,  but  a  guide  for  teaching  the  learning 
impaired  in  scholastic  settings.   It  has  chapters  on  visual  and  auditory  percep- 
tion, and  conceptualization  and  extended  thinking.   Not  a  first  choice.   (CAP) 

Bevan,  W.  1958.   Perception:  evolution  of  a  concept.   Psychological  Review. 
65:34-35. 


Blaut,  J.,  McClery,  G.  and  Blaut,  A.  1970.   Environmental  mapping  in  young 
children.   Environment  and  Behavior,  v.  2  no.  3:335-348. 


Blaut,  J.M.,  and  Stea,  D.   Place  learning  (Place  Perception  Report  #4). 

Worcester,  Ma.:   Clark  University,  Graduate  School  of  Geography,  1969 
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Blaut,  J.  M.   Studies  in  developmental  geography  (Place  Perception  Report  #1). 
Worcester,  Ma.:  Clark  University,  Graduate  School  of  Geography,  1969. 

Blaut,  J.  and  Stea,  D.  1971.   Studies  of  Geographic  learning.   Annals  of 
the  Association  of  American  Geographers,   v.  61  no.  2:387-393. 

Each  of  the  articles  discusses  young  childrens1  (6  year-olds')  work 
with  black  and  white,  vertical  aerial  photographs  (scale  not  smaller  than 
1:5000).   Children  from  different  cultures  could  identify,  trace,  and  reidentify 
photo  objects  and  devise  routes  between  them.   They  suggest  that  large-scale  air 
photos  may  be  well  understood  by  6-  to  9-year  olds.   Children  just  entering 
school  can  handle  transformation  of  scale  (small  to  large)  and  perspective 
(vertical  to  horizontal).   (CG) 


Blaut,  J.  and  Stea,  D.  1974.   Mapping  at  the  age  of  three.   Journal  of 
Geography,  v.  73  no.  7:5-9. 

Bluestein,  N.,  and  Acredolo,  L.   Developmental  changes  in  map-reading 
skills.   Child  Development,  1979,  50,  691-697. 

Bluestein  and  Acredolo  found  that  children  employed  different 
reference  systems  at  different  ages.   The  children  were  faced  with  the  problem 
of  superimposing  map  upon  actual  space;  this  task  goes  beyond  Blaut' s  study  of 
rudimentary  map  reading.   Half  of  the  3-year-olds  and  most  of  the  4-year-olds 
could  infer  from  map  to  actual  space  and  find  the  hidden  toy  but  only  if  map  and 
actual  space  were  aligned.   Five-year-olds  did  far  better  at  compensating  for  a 
180°  rotation  of  map  compared  to  real  space.   (The  authors  note  that  egocentrism 
may  sometimes  be  an  artifact  of  a  test  situation  where  map  and  real  space  are 
presented  in  close  proximity  so  that  map-to-self  becomes  more  important  than 
map-to-space.)   (CG) 

Bruner,  J.   1966.   On  cognitive  growth.   In  Bruner,  J.,  Olver  R.  and  Greenfield, 
P.  (eds.).   Studies  in  Cognitive  Growth.   New  York:   Wiley. 

Dodwell,  P.  1963.   Children's  understanding  of  spatial  concepts.   Canadian 
Journal  of  Psychology.   17:141-161. 

Downs,  R. ,  and  Stea,  D.  Maps  in  Minds.  New  York:  Harper  and  Row,  1977. 

See  Chapter  6 — The  Genesis  of  Cognitive  Mapping — for  overviews  of 
left-  and  right-brain  studies  and  cognitive  development  in  children.   I  think 
these  overviews  provide  good  bibliographic  sources  but  are  too  brief  to 
understand  contrasting  viewpoints  fully.   (CG) 

Fernald,  Grace  M.   Remedial  Techniques  in  Basic  School  Subjects.   New  York: 
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McGraw  Hill  Book  Company,  1943. 

The  book  contains  a  description  of  techniques  used  to  teach  a  written 
vocabulary  to  children  whom,  though  of  normal  intelligence,  could  not  read. 
These  children  (of  various  ages  around  twelve)  could  write — and  understand — 
words  as  taught,  but  could  not  read  in  normal  books.   They  were  shown  to  be 
especially  good  at  geography,  and  could  trace  maps  with  skill  and  learn  the 
place  names  on  them  quickly.   The  book  suggests  "perhaps  one  reason  for  the  spe- 
cial interest  children  have  always  shown  in  geographical  subjects,  is  that  there 
is  so  much  hand  kinesthetic  experience  directly  connected  with  the  topics  that 
they  are  studying.   We  have  never  had  a  child  who  did  not  love  his  geography 
work."   (CAP) 


Fishbein,  H. ,  Lewis,  S.  and  Keiffer,  K.   Children's  understanding  of  spa- 
tial relations:   coordination  of  perspectives.   Developmental  Psychology. 
7:21-33. 


Flavell,  J.  H.   The  developmental  psychology  of  Jean  Piaget.   Princeton:   Van 
Nostrand,  1963. 

Flavell,  J.  H.   Concept  development.   In  P.  H.  Mussen  (Ed.),  Manual  of  child 
psychology  (3rd  ed.)  (Vol.  1).   New  York:   Wiley,  1970,  993-1059. 

Flavell,  J.  Cognitive  Development.   Englewood  Cliffs:  Prentice-Hall,  1977. 

Flavell  discusses  cognitive  development  from  several  viewpoints, 
including  Piaget' s  and  Eleanor  Gibson's,  and  takes  time  to  point  out  criticisms 
and  unanswered  questions.   From  Piaget  he  stresses  assimilation  (how  people 
reinterpret  their  environment  to  make  it  fit  their  currently  favored  mental  fra- 
mework) and  accommodation  (how  people  do  not  ignore  the  external  world  and  adapt 
internal  mental  structures  to  external  stimuli).   From  E.J.  Gibson  he  stresses 
the  selective,  active,  unreinforced  extraction  process  by  which  people  abstract 
and  focus  on  relationships  that  were  always  present  in  the  external  world  but 
were  not  previously  detected.   In  criticism  of  Piaget,  Flavell  points  out  the 
amazing  versatility  of  human  development  apart  from  Piaget' s  required  prere- 
quisites.  (  CG) 

Fraiberg,  S.,  &  Freedman,  D.  A.   Studies  in  the  ego  development  of  the  congeni- 
tally  blind  child.   Psychoanalytic  Study  of  the  Child,  1964,  _19,  113-169. 

Gibson.   1970.   The  development  of  perception  as  an  adaptive  process. 
American  Scientist.   58:98-107. 


Gibson,  E.  and  Levin,  H.   The  Psychology  of  Reading.   Cambridge:  MIT  Press, 
1975. 
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For  Gibson,  perception  is  characterized  by  the  activity  of  differen- 
tiating the  stimulation,  not  enriching  or  adding  something  (such  as  a  response) 
to  sensations  of  seeing,  hearing,  or  feeling.   The  difference  between  skilled 
and  unskilled  perceivers  of  maps,  for  example,  would  rest  not  in  what  either 
added  to  the  optical  array  but  rather  in  what  each  pulled  out  of  the  array. 
With  practice  and  experience,  perceivers  learn  to  extract  information  that  has 
always  been  available  but  was  not  previously  detected.   Differentiation  involves 
abstracting  out  "distinctive  features"  or  "dimensions  of  difference."   (CG) 

Gould,  P.  1973,  The  black  boxes  of  Jonkoping:  spatial  information  and  pre- 
ference.  In  Downs,  R.  and  Stea,  D.  (eds.)  Image  and  Environment.   Chicago: 
Aldine  Publishing  Co. 


Hart,  R.A.,  and  Moore,  G.T.   The  development  of  spatial  cognition:   A  review 

(Place  Perception  Research  Report  #7).   Worcester,  Ma.:   Clark  University, 
Graduate  School  of  Geography,  1971. 

Hart,  R.   Children's  Experience  of  Place.   New  York:  Halstead  Press,  1979. 

Hart,  R.  and  Moore,  G.  1973.   The  development  of  spatial  cognition:  a 

review.   In  Downs,  R.  and  Stea,  D.  (eds.).   Image  and  Environment.  Chicago: 
Aldine  Publishing  Co. 

Hart  and  Moore  review  an  extensive  body  of  literature  from  developmen- 
tal psychology,  behavioral  geography,  and  urban  planning  in  order  to  consider 
how  we  come  to  represent  space.   A  major  bulwark  for  their  discussion  is 
Piaget's  notion  of  qualitative  change  in  which  a  child  reorganizes  her  thinking 
at  a  higher  stage  of  development  after  she  has  faced  discrepancy  with  a  previous 
stage  of  thought.   Hart  and  Moore  also  stress  Piaget's  contention  that  children 
build  up  representations  of  space  by  acting  in  space.   They  provide  tables  which 
summarize  progression  through  different  reference  systems  and  different 
topographic  representations.   (CG) 

Held,  R.  and  Rekosh,  J.  1963.   Motor  sensory  feedback  and  the  geometry  of 
visual  space.   Science.   141:722-723. 

Kershner,  J.R.   (1970)  "Children's  spatial  representations  and  horizontal 
directionality,"  Journal  of  Genetic  Psychology,  116,  117-189. 

A  T-maze  experiment  investigating  the  effects  of  language,  movement 
and  laterality  on  children's  spatial  orientation.   The  child  developmental 
theories  of  Delacat,  Kephart  and  Piaget  are  assessed.   (RC) 

Kosslyn,  S.;  Pick,  H.,  and  Fariello,  G.  Cognitive  maps  in  children  and  men. 
Child  Development,  1974,  45,  707-716. 
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Adults  and  4-  and  5-year  olds  were  taught  to  go  directly  from  home 
base  to  ten  separate  locations.   Transparent  and  opaque  barriers  were 
interspersed  among  the  locations.   Although  the  subjects  had  no  direct 
experience  moving  between  the  ten  locations,  they  were  asked  to  rank  from  memory 
distance  between  pairs  of  locations.   Distance  judgments  were  distorted  by  the 
barriers.   Children  overestimated  distances  between  locations  separated  by  both 
types  of  barriers,  and  adults  overestimated  for  opaque  barriers.   However, 
overall  the  authors  found  evidence  for  cognitive  maps.   (CG) 

Laurendau,  M. ,  &  Pinard,  A.   The  development  of  the  concept  of  space  in  the 
child.   New  York:   International  Universities  Press,  1970. 

Lerner,  Janet  W.   Children  with  Learning  Disabilities;  Theories,  Diagnosis, 
Teaching  Strategies.   Boston:  Houghton,  Miflin  Company,  1976. 

Short  sections  on  perception  and  memory,  sensory-motor/perceptual-motor 
development,  language,  and  cognitive  skills  may  be  of  interest  to  the  student  of 
learning  disabilities  with  respect  to  cognition  and  perception.   (CAP) 

Liben,  L.  S.   Theoretical  and  methodological  issues  in  Piagetian  memory 

research.   Unpublished  manuscript,  1974.   (Available  from  [L.  S.  Liben, 
Department  of  Psychology,  University  of  Rochester,  Rochester,  NY]). 

Lowenfield,  B.   Psychological  problems  of  children  with  impaired  vision.   In  W. 
M.  Cruickshank  (Ed.),  Psychology  of  exceptional  children  and  youth. 
Englewood  Cliffs,  NJ:   Prentice-Hall,  Inc.,  1975. 

Mark,  L.  S.   Modeling  through  toy  play:   A  methodology  for  eliciting  topographi- 
cal representations  in  children.   Proceedings  of  the  Third  Conference  of 
the  Environmental  Design  Research  Association.   Los  Angeles:   University  of 
California,  School  of  Architecture  and  Urban  Planning,  1972. 

Meyer,  J.  1973.   Map  skills  instruction  and  the  child's  developing  cogni- 
tive abilities.   Journal  of  Geography,  v.  72  no.  6:27-35. 

Moore,  G.  1972.   Elements  of  genetic-structural  theory  of  the  development 

of  environmental  cognitiion.   In  Mitchell,  W.  ( ed . ) .   Environmental  Design: 
Research  and  Practice. 


Olson,  David  R.  ,  and  Baker,  Nancy  E.   "Children's  Recall  of  Spatial 

Orientation  of  Objects".   Journal  of  Genetic  Psychology,  1969,  114, 

273-281. 

A  game  of  pin-the-tail-on-the-donkey  was  played  with  pre-school  children 
aged  three  to  five  years.   The  orientation  of  the  donkey  was  varied  to  determine 
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the  childrens'  ability  to  visualize  changes  in  spatial  orientation.   Questions 
of  the  childrens'  ability  to  incorporate  verbal  concepts  (up,  down,  left,  right) 
with  visual  ones  are  discussed.   (CAP) 


Piaget,  J.   How  children  form  mathematical  concepts.   Scientific  American,  1953, 
189  (5),  74-79. 
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The  first  chapter  of  a  treatise  on  "measurement  and  metrical  geometry" 
and  how  a  child's  "spatial  intuition"  develops  is  concerned  with  the  child's 
development  from  that  of  an  egocentric  to  a  more  coordinated  orientation.   (RC) 
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In  the  tradition  of  E.J.  Gibson's  discrimination  theory  of  perceptual 
learning,  the  authors  review  research  on  children's  attention  and  selection  of 
information  from  their  environment.   Older  children  seem  to  have  different 
search  strategies  for  exploring  their  environment.   With  age,  children  explore 
their  world  more  flexibly  and  search  in  ways  more  specifically  appropriate  to 
the  task.   Older  children  may  engage  in  more  searching  or  may  be  better  able  to 
ignore  what  they've  defined  as  irrelevant  during  their  search.   However, 
children  of  all  ages  are  considered  as  active  seekers  of  information.   (CG) 
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(CG) 

Edwards,  B.   Drawing  on  the  Right  Side  of  the  Brain.   Los  Angeles:  J. P. 
Tarcher,  1979. 

The  book  begins  with  an  overview  of  left-  and  right-brain  research  on 
commissurotomy  patients  and  leaps  to  the  conclusion  that  one  can  learn  to  draw 
if  one  learns  to  use  the  right  hemisphere  rather  than  the  left.   I  think  this  a 
gross  oversimplification.   Later  chapters  do  give  worthwhile  practice  by 
directing  attention  to  things  aspiring  artists  might  not  otherwise  notice,  but 
hypothetical  hemisphere  functions  serve  as  hype  rather  than  explanation.   (CG) 

Gazzaniga,  M.   One  brain — two  minds?   American  Scientist,  1972,  236,  311-312. 

Gazzaniga  describes  research  on  commissurotomy  patients  to  investigate 
left-  and  right  hemisphere  functions.   He  is  particularly  interested  in  how 
information  remains  separated  or  can  be  passed  between  hemispheres  in  split- 
brain  patients.   Feedback  that  brings  about  general  affective  response  in  the 
patient  seems  to  get  across  to  the  opposite  hemisphere  despite  the  severing  of 
the  corpus  callosum.   (CG) 

Muehrcke,  P.   Maps  in  geography.   Cartographica,  1981,  L8,  (2),  1-41. 

Muehrcke  incorporates  left-  and  right-hemisphere  differences  into  his 
discussion  of  map  use  in  geography.   In  addition  to  traditional  verbal-linear- 
logical-left  functions,  he  would  have  schools  encourage  more  use  of  right 
hemisphere  functions:  holistic,  spatial,  nonverbal,  nonrational  thinking 
experiences.   I  think  he  is  making  a  leap  beyond  present  neurophysiological 
research.   Speculative  neurophysiological  differences  should  not  be  the  only  or 
major  justification  for  more  emphasis  on  spatial  thinking  in  curricula.   (CG) 

Sonnenberg,  J.   Egocentric  perspectives  on  geographic  orientation.   Annals 
of  the  Association  of  American  Geographers,  1982,  7^2_,  68-76. 

Sonnenberg  presents  three  types  of  spatial  orientation:   domicentric 
style  which  is  said  to  be  controlled  by  the  holistic  right  hemisphere  and 
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geocentric  and  egocentric  styles  which  are  said  to  be  based  on  the  sequential 
left  hemisphere.   I'm  not  sure  neurophysiological  research  can  be  used  to  sup- 
port such  hypotheses.   (CG) 

Sperry,  R.   Some  effects  of  disconnecting  the  cerebral  hemispheres. 
Science,  1982,  217,  1223-1226. 

Sperry,  who  received  a  1981  Nobel  prize  for  neurophysiological 
research,  reviews  40  years  of  change  in  knowledge  about  the  right  hemisphere. 
It  was  first  thought  to  be  subordinate,  minor,  and  lacking  in  higher  central 
functions  but  now  is  considered  as  complementary  to  the  left  hemisphere.   From 
studies  of  commissurotomy  patients,  Sperry  suggests  that  the  right  hemisphere  is 
self-aware  and  emotional.   In  contrast  to  materialist-behaviorist  assumptions, 
Sperry  stresses  the  causal  role  of  inner  experience.   (CG) 

Stent,  G.   Limits  to  the  scientific  understanding  of  man.   Science,  1975, 
187.   1052-1057. 

Stent  considers  research  on  the  physiology  of  the  human  visual  system 
in  terras  of  positivist  and  structuralist  viewpoints.   Positivism  insists  on 
direct  observation  for  understanding  human  perception.   Structuralism  posits 
deep,  innate  mental  structures  which  underlie  human  perception. 
Neurophysiologists  have  found  retinal  and  cortical  "programs1'  which  are  the 
basis  of  an  abstraction  process  in  which  transformed  information  is  passed  from 
peripheral  levels  to  higher  levels  in  the  cortex.   How  far  does  the  abstraction 
process  proceed?   Does  highest  level  cell  ultimately  specialize  in  recognizing 
"my  grandmother"?   For  structuralists,  is  there  ultimately  an  "inner  man"  who 
turns  the  abstracted  image  into  a  percept?   (The  latter  were  Stent's  questions.) 
(CG) 


-  28  - 


TACTUAL  AIDS  AND  MAPS 


Amendola,  R.   Practical  considerations  in  map  design.   Long  Cane  Newsletter, 
1976,  9,  22-24. 

The  author  stresses  "line  trackability"  in  map  design,  suggesting  that  line 
width  or  height  are  relatively  unimportant  compared  to  the  space  between  two 
lines  to  be  traced.   This  idea  is  based  on  the  notion  that  single  lines  do  not 
lead  the  finger  in  the  same  fashion  as  they  do  the  eye.   Line  tracing  for  the 
blind  is  seen  as  a  slow  trial-and-error  process  in  which  all  attention  is  paid 
to  tracing  itself  rather  than  to  the  shape  of  the  figures  being  traced.   The 
author  proposes  that  double  lines,  when  spaced  correctly,  alleviate  this  problem 
by  allowing  more  attention  to  be  given  to  assessing  the  shape  of  figures  than  to 
the  effort  of  keeping  one's  finger  on  the  line.   The  double  lines  form  a  track 
that  may  be  easily  followed  and  that  leads  the  finger  along  much  as  printed 
lines  lead  the  sighted  eye. 

No  references 


Amor,  D.   Colored  maps  for  the  low  vision  blind.   Proceedings  of  the  Mobility 
Map  Conference,  Nottingham,  England,  September,  1972. 

Andrews,  S.  K.   1983.   Spatial  cognition  through  tactual  maps.   Proceedings  of 
the  First  International  Symposium  on  Maps  and  Graphics  for  the  Visually 
Handicapped.   Washington,  D.C. 

Armstrong,  J.  D.  and  James,  G.  A.   Handbook  on  Mobility  Maps.   Nottingham, 
England:   University  of  Nottingham,  1978,  52  pp. 

Barth,  J.  L.   1983.   Graphic  literacy:   a  neglected  area.   Proceedings  of  the 
First  International  Symposium  on  Maps  and  Graphics  for  the  Visually 
Handicapped.   Washington,  D.C. 

Beatty,  K.  0.   1983.   An  inexpensive  method  for  producing  multi-level  Haptic 

maps.  Proceedings  of  the  First  International  Symposium  on  Maps  and  Graphics 
for  the  Visually  Handicapped.   Washington,  D.C. 

Bentzen,  B.L.   An  orientation  and  travel  map  for  the  visually  handicapped: 

hand  production,  testing,  and  commercial  reproduction.   Master's  Thesis, 
Boston  College,  1971. 

Bentzen,  B.L.   Mobility  maps  for  the  blind.   Report  on  a  conference  at  the 
University  of  Nottingham,  September  14-16,  1972.   Long  Cane  Newsletter, 
1973,  6,  6-8. 
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Reviews  state  of  the  art  (1972)  in  mobility  maps,  with  particular  emphasis 
on  British  "string  and  sandpaper"  techniques,  computer  aided  design,  and 
teaching  techniques.   Conference  concluded  with  suggested  standard  symbols  for 
mobility  maps. 

Bentzen,  B.L.   Orientation  Maps  for  Visually  Impaired  Persons.   Journal  of 
Visual  Impairment  and  Blindness.   1977,  _H,  193-196. 

Copies  of  two  tactile  maps  -  relatively  simple  map  of  the  Boston  rapid 
transit  system  and  detailed  map  of  the  Boston-Cambridge  area  -  were  given  to 
each  of  18  visually  impaired  travelers.   These  individuals  agreed  to  plan  and 
travel  and  unfamiliar  route  using  the  maps  and  to  report  back  on  their  experien- 
ces to  peripatologists  and  map  makers.   Both  maps  proved  helpful  in  travel 
planning  and  in  gaining  a  better  understanding  of  the  spatial  relationships  of 
the  city  and  of  relationships  of  major  transportation  links. 

Bentzen,  B.L.  Orientation  aids  for  visually  impaired  persons,  in  environmental 
modifications  for  the  visually  impaired.  Journal  of  Visual  Impairment  and 
Blindness,  1977,  71,  453-454.   An  abbreviated  version  of  the  foregoing. 

Bentzen,  B.L.   Orientation  aids,  in  Foundations  of  Orientation  and  Mobility, 
Welch,  R.  and  Blasch,  B.,  (eds.),  New  York:   American  Foundation  for  the 
Blind,  1980. 

A  comprehensive  review  of  research  and  practice  in  design  and  use  of 
graphic  and  verbal  maps  for  orientation  and  mobility  -  50  pages. 

Bentzen,  B.L.  Tactile  graphic  aids  in  the  education  of  the  visually  handi- 
capped, in  Sourcebook  on  haptic  perception,  Schiff,  W.  and  Foulke,  E., 
(eds.),  New  York:   Cambridge  University  Press,  1982. 

Reviews  history  of  production  and  use  of  tactile  graphic  aids  in  education 
of  V.H.  Tools,  techniques,  and  specific  suppliers  of  graphic  materials  are  noted, 
Advantages  and  disadvantages  of  various  materials  are  discussed.   18  pp. 

Bentzen,  B.L.  and  Easton,  R.D.   Perception  of  Tactile  Route  Configurations  by 
Blind  and  Sighted  Observers.   Journal  of  Visual  Impairment  and  Blindness, 
1980,  74,  254-257  and  261-265. 

Simple  tactile  route  configurations  were  explored  by  blindfolded  sighted 
subjects,  congenitally  blind  subjects,  and  adventitiously  blinded  subjects. 
Subjects  had  to  choose  matching  configurations  from  sets  of  alternatives. 
Configurations  were  constructed  with  single,  narrow  double,  or  wide  double 
lines.   Subject  groups  generally  explored  single  line  configurations  faster  than 
double  line  configurations.   Single  lines  also  appeared  to  enhance  subjects;  abi- 
lity to  form  accurate  mental  representations.   Congenitally  blind  subjects  took 
less  time  to  explore  and  form  representations  of  the  spatial  configurations,  but 
memory  for  the  configurations  was  comparable  across  all  subject  groups. 
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Bentzen,  B.L.,  Easton,  R.D.,  and  Peck,  A.F.   Line  symbols  for  tactile  mobility 
maps.   Presented  at  the  International  Symposium  on  Maps  and  Graphics  for 
the  Visually  Handicapped,  Washington,  D.C.,  1983. 

Lines  used  as  symbols  on  tactile  graphic  displays  must  be  easy  to  trace  and 
give  rise  to  memorable  images  if  these  displays  are  to  be  perceived,  decoded  and 
interpreted.   Speed  and  accuracy  of  tracing  various  kinds  of  lines,  and  ima- 
geability  of  spatial  configurations  presented  in  the  form  of  various  raised  line 
types  were  examined  in  the  context  of  simple  geometric  shapes,  route  maps, 
grids,  and  pseudomaps  containing  other  kinds  of  symbols.   Single  lines  were 
traced  faster  than  double  lines  (.64  cm  apart),  and  with  greater  accuracy. 
Furthermore,  single  lines  gave  rise  to  more  accurate  mental  images  than  double 
lines,  especially  in  a  relatively  complex  display.   Speed  and  accuracy  of 
tracing  were  equal  for  rough  and  smooth  lines.   The  direction  of  these  results 
was  the  same  whether  subjects  were  totally  blind,  had  low  vision  but  were  blind- 
folded, or  were  fully  sighted  but  blindfolded. 

Bentzen,  B.L.,  Jackson,  R. ,  and  Peck,  A.F.   Solutions  for  Problems  of  Visually 
Impaired  Users  of  Rail  Rapid  Transit.  U.S.  Department  of  Transportation, 
Urban  Mass  Transportation  Administration,  Report  Number  UMTA-MA-0036, 
August,  1981  (273  pages). 

Extensive  description  of  methods  used  to  determine  problems  visually 
impaired  travellers  have  or  may  have  in  travelling  by  rail  rapid  transit. 
Discussion  of  primary  problems.   Catalogue  of  devices  and  designs  suggested  by 
these  authors  and  others  in  the  US  and  abroad  to  improve  travel  for  VH. 
Subjective  ranking  of  those  devices  and  designs  by  blind  and  sighted  travellers 
according  to  whether  they  were  anticipated  to  facilitate  or  impair  ease  of  travel, 
Description  of  those  devices  and  designs  expected  to  be  particularly  effective. 

Bentzen,  B.L.,  Jackson,  R. ,  and  Peck,  A.F.   Information  about  Visual  Impairment 
for  Architects  and  Transit  Planners.   U.S.  Department  of  Transportation, 
Urban  Mass  Transportation  Administration,  Report  Number  UMTA-MA-0036-81-2, 
August,  1981  (67  pages). 

Includes  demographics  of  blindness  review,  of  literature  on  blindness  and 
public  transit,  and  a  discussion  considerations  in  the  design  of  information 
systems  (tactile,  visual  and  auditory)  for  communicating  with  VH. 

Bentzen,  B.L.,  Jackson,  R.M.  and  Peck,  A.F.   Techniques  for  Improving 

Communication  with  Visually  Impaired  Users  of  Rail  Rapid  Transit  Sytems. 
U.S.  Department  of  Transportation,  Urban  Mass  Transportation  Administration, 
Report  Number  UMTA-MA-0036-81-3,  August,  1981  (37  pages). 

Describes  devices  and  designs  judged  by  the  authors  to  have  the  greatest 
potential  for  aiding  travel  by  visually  impaired. 
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"^ntzen,  B.L.,  Jackson,  R. ,  and  Peck,  A.F.   Selection  of  Tokens  and 

Orientation  of  Farecards  by  Visually  Impaired  Users  of  Rail  Rapid  Transit, 
U.S.  Department  of  Transportation,  Urban  Mass  Transportation 
Administration,  Report  Number  UMTA-MA-0036-4,  October,  1981  (28  pages). 

Tokens  which  have  holes  in  them  are  more  easily  distinguished  from  coins 
than  tokens  which  do  not  have  holes.   Fare  cards  which  have  one  corner  clipped 
off  are  easy  for  totally  blind  and  low  vision  persons  to  orient.   A  large  black 
arrowhead  printed  on  a  fare  card  enables  even  very  low  vision  persons  to  orient 
the  card  correctly. 


Bentzen,  B.L.  and  Peck.  A.F.   Tactile  transit  maps  for  blind  travellers. 
Technical  report  -  Project  UMTA-MA-06-0140,  1983. 

Tactile  transit  maps  produced  either  in  a  single-line  or  double-line  format 
were  utilized  in  an  experiment  involving  route  tracing  and  route  planning  by  19 
totally  blind  subjects.   Each  map  was  a  hypothetical  rapid  transit  system  having 
three  subjects.   Each  map  was  a  hypothetical  rapid  transit  system  having  three 
intersecting  lines  and  27  stations.   Subjects  traced  single  lines  more  rapidly 
than  double  lines.   Route  planning  was  a  difficult  task  regardless  of  map  format. 

Bentzen,  B.L.  and  Peck,  A.F.   Specifications  for  letters  and  numerals  for  touch 
reading.   Technical  report  Project  UMTA-MA-06-0140,  1983. 

Examines  the  effect  of  variation  in  size,  height  off  the  page,  stroke 
width,  and  profile  in  cross-section  on  legibility  of  raised  characters. 
Characters  which  are  11.7  mm  to  23.4  mm  high  raised  .78  mm,  having  stroke  widths 
of  1.2  mm  to  2.6.  mm  are  equally  legible.   Characters  which  were  raised  .46  mm 
from  the  base  surface  were  significantly  slower  and  more  difficult  for  17 
totally  blind  subjects  to  discriminate. 


Bentzen,  B.  L.   and  James,  G.  A.   Survey  on  mobility  maps  for  the  blind. 

Proceedings  of  the  Mobility  Map  Conference,  Nottingham,  England,  September, 
1972. 


Bentzen,  B.L.   1983.   Tactile  specifications  of  route  configurations. 

Proceedings  of  the  First  International  Symposium  on  Maps  and  Graphics  for 
the  Visually  Handicapped.   Washington,  D.C. 

Berla,  E.  P.  &  Butterfield,  L.  H.,  Jr.   Teachers'  view  on  tactile  maps  for  blind 
students:   Problems  and  needs.   Education  of  the  Visually  Handicapped, 
1975,  7  (4),  116-118. 

A  survey  of  instructors  at  institutions  for  the  visually  handicapped  indi- 
cated that  the  single  most  difficult  problem  in  using  tactile  maps  in  educa- 
tional settings  is  associating  map  representations  with  reality.   Other  problems 
focus  on  materials  used  in  map  construction  and  features  of  map  design, 
especially  symbols  used.   In  general,  tactile  maps  are  judged  to  be  too  large 
for  students  to  successfully  relate  parts  to  the  whole. 
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Berla,  E.  P.,  Butterf ield,  L.  H.,  Jr.,  &  Murr,  M.   Tactual  reading  of  political 
maps  by  blind  students:   A  videomatic  behavioral  analysis.   Journal  of 
Special  Education,  1976,  J_0  (3),  265-276. 

This  study  investigates  the  tactile  map  reading  abilities  of  blind  students 
and  examines  behaviors  which  differentiate  good  and  poor  map  readers.   Thirty- 
six  subjects  were  asked  to  locate  target  shapes  on  a  tactile  map  by  matching 
these  shapes  with  shapes  presented  on  cue  cards.   Good  readers  (those  who  suc- 
cessfully performed  the  task)  were  found  to  scan  the  map  more  completely  than 
those  who  did  not  successfully  complete  the  task.   Poor  map  readers  inspected 
enclosed  areas  within  lines  while  good  readers  tended  to  follow  and  inspect  the 
lines  themselves.   It  is  speculated  that  inspection  of  bounded  areas  yields  pri- 
marily size-related  information  to  the  decrement  of  shape-related  information. 
Good  readers  tended  to  search  for  distinctive  features  of  target  shapes  rather 
than  trace  all  the  lines  on  the  map.   The  authors  conclude  that  a  substantial 
portion  of  the  students  tested  lacked  the  necessary  skills  (i.e.,  differen- 
tiating between  shapes)  to  effectively  perform  tactile  map  reading  skills.   It 
is  suggested  that  Braille  instructors  emphasize  the  distinctive  featueres  of 
shapes  when  training  students  to  use  tactile  maps. 
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This  article  describes  a  coordinate  plotting  computer  program  designed  for 
the  inexpensive  generation  of  high  quality  tactile  maps.  Maps  are  drawn  onto  a 
coordinate  table  using  a  joystick  control  in  conjunction  with  a  visual  display 
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unit.   A  keyboard  is  used  to  specify  line  types  and  relief  height  and  to  enter 
alphanumeric  text.   The  program  automatically  converts  any  text  in  the  diagram 
to  grade  one  Braille  in  any  of  four  different  sizes.   Output  is  stored  on 
magnetic  or  paper  tape.   Direct  control  of  any  engraving  machine  is  possible 
using  this  design. 
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Reports  a  pilot  experiment  utilizing  20  blindfolded  sighted  subjects  who 
examined  embossed  angles  varying  from  45  to  90  degrees,  either  in  a  paired- 
comparison  paradigm  or  with  sequential  presentation,  and  judged  whether  these 
angles  were  the  same  or  different.   On  tactile  graphic  aids,  angles  should  pro- 
bably differ  from  one  another  by  more  than  20  degrees  if  those  angles  are  to  be 
consistently  perceived  as  different. 
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A  report  of  three  experiments  in  which  spatial  and  non-spatial  interference 
tasks  are  used  in  conjunction  with  tactile  route  tracing  tasks  to  examine  spa- 
tial information  coding  strategies  of  blind  vs.  sighted  subjects.   Tends  to  sup- 
port an  amodal  theory  of  intersensory  organization. 
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writing  down  what  they  discovered  as  they  studied  the  map.   One  experiment  con- 
sidered the  order  in  which  people  extract  information  from  a  map  if  study  time 
is  restricted.   The  restricted-time  subjects  performed  as  well  on  proximity 
questions  but  were  relatively  hampered  in  determining  coordinate  position, 
overall  integration,  and  categorization  of  map  elements.   In  a  second  experiment 
he  found  that  learning  a  map  section  by  section  produced  better  recall  of 
overall  integration  than  learning  a  map  theme  by  theme.   A  third  experiment 
showed  that  hearing  a  story  about  the  map,  as  opposed  to  copying  it,  produced 
superior  recall  of  overall  integration.   (CG) 
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The  authors  asked  subjects  to  try  to  learn  everything  on  a  map  for 
recall.   They  first  recorded  the  subjects'  learning  strategies  in  protocols; 
subjects  "thought  aloud"  as  they  studied  the  maps  and  explained  why  they  chose 
to  focus  on  successive  features.   Analysis  of  the  protocols  and  recall  tests 
suggested  that  good  and  poor  learners  used  different  strategies.   Effective 
strategies  included  the  following:   partitioning  (directing  attention  to  subsets 
of  the  map),  visual  imagery  (forming  a  mental  picture  of  shapes),  relation 
encoding  (stating  the  relationship  between  two  features),  and  evaluation  of 
memory  for  individual  items.   (CG) 

Tversky,  B.   Distortions  in  memory  for  maps.   Cognitive  Psychology,  1981, 
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Tversky  argues  that  people  remember  locations  of  features  by  con- 
sidering them  in  relation  to  other  features  or  in  relation  to  the  map  frame. 
She  suggests  that  memory  aids  result  in  distortions  in  location  and  orientation. 
Errors  result  from  rotating  a  figure  to  more  closely  match  the  map  frame's  hori- 
zontal and  vertical  axes  or  from  aligning  two  features  to  make  them  more  lined 
up  or  orderly  than  they  were  originally  on  the  map.   Although  there  may  be 
systematic  error  in  how  people  remember  locations,  I  wonder  whether  it  is  as 
inevitable  as  Tversky 's  study  suggests  it  is.   (CG) 
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